By using the fractional Caputo-Fabrizio derivative, we introduce two types new high order derivations called CFD and DCF. Also, we study the existence of solutions for two such type high order fractional integro-differential equations. We illustrate our results by providing two examples.
Introduction
Fractional integro-differential equations have been studied by many researchers from different points of view during the last decades (see for example, [5, 10] and [15] [16] [17] [18] [19] ). In 2015, a new fractional derivation without singular kernel was introduced by Caputo and Fabrizio ( [8] ). Some researchers tried to use it for solving different equations (see, for example, [2, 9] and [14] ). Recently, approximate solutions of some fractional differential equations have been reviewed (see, for example, [3, 4, 6, 12, 13] and [7] ). Also, one is finding some new applications for fractional derivations (see, for example, [3] ).
In this manuscript we consider b > 0, x ∈ H 1 (0, b) and α ∈ (0, and [8] ). If the function x is such that x (k) = 0 for k = 1, 2, 3, . . . , n, then ([8] ). Here, D is the ordinary derivation. 
Main result
Let n be a natural number, α ∈ (0, 1) and x (n) ∈ H 1 (0, 1). Then the fractional CFD of order α and n is defined by
Also, the fractional DCF of order α and n is defined by
Here, D is the ordinary derivative.
Lemma 2.1 Let n be a natural number and α
Proof For each k ≥ 1, we have
Now by using repetition of the last relation, we get
By using Lemma 2.1, we conclude that
Lemma 2.2
Let n be a natural number, α ∈ (0, 1) and y ∈ H 1 (0, 1). Then the solution of the
Proof By using Lemma 1.1 for the equation
By using an integration, we obtain
By repeating this method, we deduce that
By continuing the process, we conclude that
On the other hand, by using some calculation, one can find that the given map x(t) is a solution for the problem CF D α+n x(t) = y(t).
Lemma 2.3
Proof By using Lemma 2.2 for
or equivalently 
G(t, s)y(s) ds, where G(t, s)
Proof By using Lemma 2.2, we get
if and only if x(t) = 0. This implies that the given map x(t) is a unique solution.
Note that 2 , h and g be bounded continuous functions on I :
and 2 < q = 2 + α < 3. Now, we investigate the CFD fractional integro-differential problem
with boundary conditions x(0) = 0, x (1) + x (0) = 0 and x (0) = 0, where 1 < β 1 < 2 < β 2 < 3 and 1 < γ < 2 < ν < 3.
for all real numbers x, y, z, v, w, x , y , z , v , w ∈ R and t ∈ I. If < 1 2 , then the problem
(1) has a unique solution, where
Proof Consider the Banach space C 
G(t, s)R(s) ds
By using Lemma 2.4, x 0 is a solution for the problem (1) if and only if x 0 is a fixed point of the operator F. Note that
Hence, we get
R x(t) -R y(t)
On the other hand, we have
Rx(s) -Ry(s) ds
. Put ϕ(t) = 2t and φ(t) = t for all t. Now by using Theorem 1.2, F has a unique fixed point which is the unique solution for the problem (1).
Lemma 2.6
Let α ∈ (0, 1) and y ∈ H 1 (0, 1). Then the fractional differential equation 
G(t, s)y(s) ds, where G(t, s)
Proof By using Lemma 2.3, we get
Hence,
if and only if x(t) = 0. This implies that the given map x(t) is a unique solution.
with boundary conditions x(0) = 0, x (1) + x (0) = 0 and x (0) = 0.
Theorem 2.7
Let ξ 1 , ξ 2 , ξ 3 , ξ 4 , and ξ 5 be nonnegative real numbers, f :
, then the problem (2) has a unique solution, where
].
G(t, s)R(s) ds
By using Lemma 2.6, x 0 is a solution for the problem (2) if and only if x 0 is a fixed point of the operator F. Note that
Thus, 
Conclusion
It is important that researchers have some methods available enabling them to review some high order fractional integro-differential equations. In this manuscript, we introduce two types of new fractional derivatives entitled CFD and DCF and by using those we investigate the existence of solutions for two high order fractional integro-differential equations of such a type including the new derivatives.
